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INTRODUCTION 
The area of Marketing is said to contain two primary tasks 
or objectives : The first is the direction of resources and scarce 
supplies to existing demand and the second is directing or developing 
demand so that it conforms to the ability to cater to human wants~ 
Vaile, Grether, and Cox describe the tasks of Marketing concisely in 
terms of "Allocating Scarce Supplies " and "Making Consumption Dy-
namic"~ The following paper is menat to describe one small segment 
of our economy and its ability to become dynamic towards new development, 
coping with changing products as they are introduced . The Market is 
Secondary Education . The Product is Data Processing E~uipment . The 
Manufacturer and Distributor is the Electronic Producing Industry . 
The ~uestion is whether or not consumption has been, or will be, made 
dynamic? 
1Roland S . Vaile, E . T. Grether, and Reavis Cox, Marketing in the 
American Economy, The Ronald Press Company, New York , 1952, pp . 24-30 . 
2Ibid ., p . 24 
CHAPI'ER I 
THE MARKET 
Definition 
The Secondary School Community has developed as an unorganized 
entity depending solely upon the laws) statutes) or recommendations of 
local authorities within larger state boundaries . The high school has 
been defined as : 
the school division following the elementary school) 
comprising most often grades 9 to 12 or grades 7 to 
12) and sometimes including grades 13 and 14. Syn . 
Secondary School . /1/ 
This definition by itself seems to indicate the disorganization of the 
secondary community in this country . The definition as presented sug-
gests only that the high school follows after the elementary school---
the grades may vary somewhere between the seventh and fourteenth . To 
add to this inconsistency) the same Dictionary of Education describes 
the term secondary education as: 
a period of education planned especially for young 
people of ages approximately 12 to 17) . . /2/ 
This definition) paradoxically) describes the community and its product 
in two completely different terms . The community in terms of grade 
levels and the product in terms of age and "never the twain shall meet . " 
l Carter V. Good) Editor) Dictionary of Education) McGraw- Hill Book Co . ) 
New York) 1959) p . 267 
2Ibid . ) p. 491 
l 
2 
To add to the confusion of attempting to define this market , a primary 
publication notes the following : 
From this discussion, it can be seen that it's impossi -
ble to define secondary education strictly in terms of 
age, grade , or the subject being taught, but it must be 
defined partly by these and also in terms of the aims 
and functions of the school . /1/ 
It appears that there are as many different definitions of the high 
school, the secondary school, secondary education, and the secondary 
school community as there are authors writing on the subject . It 
therefore appears to become necessary to choose one definition for use 
within this study . Where facts or charts are based upon a different 
definition of the secondary school or upon different basic premises, it 
will be adequately noted . However, as a method of generally defining 
the secondary school for the purposes of this paper I think the follow -
ing reference is most apt . 
Stated in its simplest terms, the secondary school is 
the agency formally organized by society to provide a 
systematic program of education for the adolescent 
members of the group after they have completed the 
elementary level of schooli ng . /2/ 
1Rudyard K. Bent and Henry H. Kranenburg, Principles of Secondary 
Education, McGraw- Hill Book Co ., New York, 1955, p . 3· 
2William M. Alexander and J . Galen Saylor , Modern Secondary Education , 
Rhinehart and Co., Inc . , New York, 1959, p . 85 . 
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In order to somewhat more clarify this definition, the following expla-
nation may be added as a definitive extra : 
. refers to all high school s , including 
junior high schools as well as vocational and trade 
schools if they offer academic work at the high 
school level . /1/ 
Therefore, for the purpose of this study, these definitions may serve 
to generally describe and to limit the bounds of the market involved . 
Characteristics and Historical Development 
The secondary school community began its development with the 
original colonists and has continued to grow at a rapid rate ever since 
The original secondary schools l eaned heavily in the direction of the 
private school or Academy and the public high school aspect initially 
developed a little more slowly . According to Inglis, 2 321 high schools 
were in exi stence in 1860 . However, after that date, the high school 
became more fully establi shed and it quickly became the most dominant 
type of secondary school . 3 The primary reason for its initial growth 
was the formal legalization of the tax- supported secondary school . 
After this development, several factors influenced the rapid growth of 
the secondary school community . As time passed by, the citizens of this 
1Leah W. Ramsey, Directory of Public Secondary Day Schools 1959- 59, 
U. S . Department of Healt~ Education, and Welfare, Office of Education, 
Washington, D. C. , 1961, p . 6. 
2Alexander Inglis, Principles of Secondary Education, Houghton-Mifflin 
Co . , Boston, 1918. 
3Bent and Kranenburg, Principles of Secondary Education, McGraw-Hill 
Book Co . , New York, 1955, p. 91. 
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country established more faith in the high school and it quickly went 
through the stages of (l) the rarity of high school education to (2) the 
status symbol of an high school education to (3) the point of becoming 
a common or natural level of education . In the meantime, several states 
had made school attendance mandatory by law . In some cases, this re -
quirement reached the level, in student years, of secondary education . 
In all cases, it opened the doors of education so that all could see in-
side . Naturally the number that would continue through the higher grades 
would increase . In addition to these factors, Bent and Kranenburg list 
several other reasons for the quick popularization of Secondary Educa -
tion . These include: 
Decline of the academy, although this was more 
of a result than a cause. 
2 . 
3 · 
4. 
Increased wealth and leisure in the United States . 
Growing need for a trained citizenry . 
Improved child labor laws . /1/ 
These reasons helped develop a growth pattern which not only 
stemmed from the growth of our country, but developed from an increasing 
proportion or percentage of students attending schools . 
Year 
1910 
1920 
1930 
1940 
1950 
1958 
5 
Percent of population 
aged 7 to 19 years en-
rolled in school 
72 .1 
78 · 3 
79 .1 
83 .0 
90 .0 
This table symbolizes the development of the secondary school 
community from that encompassing only a small number of specialized and 
smal l boys schools to the modern) large integrated secondary school of 
today . In a period of less than 100 years) this country has developed 
the largest number of secondary school units in the world . 
In developing at such a rapid pace) it is only natural that 
large and compl icated probl ems should develop . In looking at the charac -
teristics of the secondary school community) this readily becomes apparent . 
Secondary Education has reached a level where its sole purpose appeared 
to be preparation for college . It is only now that educators are 
stopping to take a second look at the reasons for their existence . While 
the larger portion of students must be trained for college ) there is 
l Donald J . Bogue) The Population of the U. S ., Free Press of Glencoe) 
Illinois) 1959) p . 326 . 
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still a large proportion of students who require an education in business, 
home economics, music or arts, agriculture, or industrial arts and will 
never reach the ability level to do work other than the secondary schools . 
It is with this in mind, that the high schools of today are attempting 
to become more comprehensive in order to meet the needs of education . 
Just as education itself has to pause to think, the whole system of edu-
cation must be reviewed in order to note the complexities involved. As 
far back as 1933, Thomas Briggs wrote : 
If one will think of the difficulty of characterizing 
for a foreign reader our own system of education, he 
can somewhat appreciate that of explaining foreign 
schools to our students . We have high schools of 
three, four and six years ; in some communities junior 
high schools and junior colleges; in others none . We 
have comprehensive and special high schools . In only 
a fraction of our communities are there the important 
evening, continuation, and summer schools . And as for 
curricular---they vary from the single, traditional, 
desiccated academic offering to enrichment and differ -
entiation . /1/ 
In attempting to display the characteristics of the Secondary 
School Community, any individual is confronted with the same problems 
that exist in definition . As far back as 1938, Cubberly notes in an 
introduction to a book by Aubrey A. Douglass that the secondary school 
has expanded both upward and downward so that it is necessary to think 
l Thomas H. Briggs, Secondary Education, The MacMillan Co . , New York, 
1933, p . 2 . 
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in terms of an eight year rather than a four year unit in planning of 
adolescent educational needs~ This is more clearly pointed out in that 
the normal secondary school age level is now thought of in terms of 12 
to 17 years . However) in order to better know the market as it exists ) 
the following table shows the change in type of secondary schools over 
the past forty years . It also demonstrates ) however) the great variety 
between school systems as they have developed . 
Year 
1920 
1952 
1959 
Percentage of Total Schools 
Traditional 
8-4 System 
94% 
43% 
25% 
Four - Year 
6-2-4 
System 
6ojo 
Junior 
6-3-3 System 
6-2-4 System 
Senior 
6-3-3 
System 
4% 
Junior - Senior 
6-6 
System 
Even the above table) showing a tremendous diversity in 
secondary school systems ) is not complete to the lOOth percentile . The 
city of Atlanta ) Georgia works on a 7-5 system and there are others too 
small a percentage to have been noted specifically in these tables . 
1Aubrey A. Douglass) Modern Secondary Education) The Riverside Press) 
Cambridge) Mass .; 1938; Editors Introduction, Cubberly . 
2Edmund A. Ford and Virgil R. Walker) Public Secondary School s , No . 1) 
1958-59; U. S . Department of Health) Education) and Welfare) Office of 
Education, Washington, D. c., 1961, p . 8 - Chart 5. 
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However, it may be that even one of these more minor divis i ons will be 
the vogue of the future . 
GROWTH : The Past 
Just as this country has grown so greatl y over the past seventy 
years , so has secondary education grown in leaps and bounds . 
l 
TABLE c 
Year Pupils in Grades 7-12 
1890 202 , 963 
1900 519 , 251 
1910 915 , 061 
1920 1,999,106 
1930 5,212 ,179 
1938 7,458,045 
1946 6,861, 030 
1952 7, 693 ,140 
1959 11,105,400 
As can be noted in the table , the growth i n total enrollments 
for grades 7-12 has increased by about 50% in the last seven years 
al one . Previous to that , total enrollments had held fair l y steady duri ng 
the war years after displaying a rapid growth between 1890 and 1938 . 
1Edmund A. Ford and Virgil R. Walker , Public Secondary School s , No . 1, 
1958- 59 , U. S . Department of Health, Educat i on, and Welfare , Office of 
Educat i on, Washington, D. C. , 1961, p . 4, Table 1 . 
9 
During that period of time) total grade 7-12 enrollments in this country 
increaded by about thirty-five times their size . It is interesting to 
compare these rapid growth enrollments with the growth in the number of 
secondary schools . 
Year 
1900 
1910 
1920 
1930 
1938 
1946 
1952 
1959 
1 
TABLE D 
Schools in Office 
of Education Files 
Surprisingly enough) the number of public secondary schools 
in the Office of Education files has not shown any significant growth 
lEdmund A. Ford and Virgil R. Walker) Public Secondary Schools) No . 1) 
1958- 59) U. s . Department of Health) Education) and Welfare) Office of 
Education) Washington) D. C. ) 1961) p . 4) Table l . 
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since the development of these figures in 1930 . Needless to say, the 
rapid expansion in the number of secondary schools devel oped between 
1890 and 1930 before the development of the master files in the U. S . 
Office of Education . 
TABLE E1 
Year Number of High School s 
2, 526 
1900 6, 005 
1910 10,213 
1920 14,326 
By combining tables number C and number D, we can develop the 
interesting calculations of the average number of pupils per school . 
TABLE F 
Year 
1900 
1910 
1920 
1930 
Average Number of Pupils 
in Grades 7-12 per Public 
Secondary School s 
80 .4 
139 · 5 
217 . 5 
1Bent and Kranenburg, Principles of Secondary Education, McGraw- Hill 
Book Co . , New York, 1955, P· 5 · 
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TABLE F (Cont'd . ) 
Year 
1938 
1946 
1952 
1959 
Average Number of Pupils 
in Grades 7-12 per Public 
Secondary Schools 
294.7 
284.4 
324 
457 ·3 
These figures become quite apparent from the fact that the 
number of secondary schools has not grown over the past thirty years . 
From 1890 until 1959, the average number of pupils per school has risen 
from 80 .3 to 457 ·3· From 1930 until 1959, the average number of students 
per school has grown from 217 .5 to 457 ·3· The entire growth of the 
secondary school population has been absorbed by enlarging the size of 
the secondary school. In general, this appears to be the most advan-
tageous direction for educat i on to take . The reasons for this devel op -
ment ---and probably its continuance in the future ---have been varied . 
For the most part, the one room school and the inadequate one teacher is 
gone . Transportation improvements now permit students to travel distances 
otherwise impossible . Overhead costs have increased to the point where 
small rural communities cannot afford to have a school of their own . 
Between 55 and 60 per cent of them live in urban 
areas, that is, in cities over 2,500 in population 
12 
or in the urbanized areas surrounding large 
cities . Moreover) about 4o% of our youth 
live in urban areas of 50)000 population or 
more . /1/ 
The final si gnificant growth figures show the trends toward 
the medium - sized schools category of schools ranging between 200 and 
2)500 students . 
Year 
Extremely Small 
1 -199 
1930 74 .6 
1938 66 .3 
1946 64 .1 
1952 55 .4 
1959 39 .1 
2 
TABLE G 
Percent of Public Secondary 
Schools by Size of Enrollment 
Medium Extremel y Large 
200 - 2500 2500 or More 
24 .7 
·1 
32 ·7 1.0 
35 ·3 .6 
44 .2 .4 
60 .1 
·1 
Once again the pattern of secondary school growth becomes 
clear . As a general rule) larger schools have been built and expanded 
to handle larger numbers of students and to replace the smaller and more 
rural unit . The trend i s up in enrollment and size---but not in the 
number of units . 
1 
Alexander and Saylor) Modern Secondary Education) p . 42 . 
2 
Edmund A. Ford and Virgil R. Walker) Public Secondary Schools) No . 1) 
1958-59) U. S . Department of Health) Education) and Welfare) Office of 
Education) Washington) D. C. ) p . 1) Table 2 . 
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GROWTH: The Future 
With secondary education having come so far so fast, the 
immediate question concerns the future . There is no doubt that total 
enrollments will continue to grow from two sides --- in total quantity 
and in the percentage of students attaining secondary education . The 
total population, age 14-17 inclusive, for the fifty states and the 
District of Col umbia, is estimated to expand in the following quanti -
ties : 1 
1960 
11,154,879 14,369 , 000 15,923,000 
This suggests a 1960 -1965 percentage change of almost 29% and a 1960 -
1970 percentage increase of almost 43% . So, there is apparently no 
relief from the increase in student enrollments . Since the factors 
which have appeared to govern the increase in the size of the secondary 
schools seem to be continuing, it can be assumed that school size will 
also increase proportionately over the next ten years . 
Location 
The following chart notes both the total enrollment in secondary 
schools by state and the number of secondary schools within each state . 
From this information, I have extrapolated the third column of figures 
on the average number of students per school per state . 
1Population Projections 1960-1970, Special Project on Financing Education 
in the 1960's, Research Division, National Education Association, June, 
1961, Table 6 . 
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TABLE H 
Total Number of Total Enrollment Average Number of 
Public Secondary in Public Secondar y Student s Per Public 
State Schools School s Secondary School s 
New England 
Connecticut 180 137,081 761 
Maine 193 51,481 267 
Massachusett s 474 304,685 643 
New Hampshire 97 33,090 341 
Rhode Island 64 45 , 901 717 
Vermont 84 20, 424 243 
Mi deast 
Delaware 54 28, 462 527 
Maryland 237 205,462 867 
New Jersey 318 290,407 913 
New York 978 834,432 853 
Pennsylvania 997 731,512 734 
District of Columbia 39 35,832 918 
Great Lakes 
Illinois 931 487,901 524 
Indiana 763 302,384 396 
Michigan 855 515,838 603 
Ohio 1,175 598,138 509 
Wisconsin 509 219, 026 430 
Plains 
Iowa 854 186,906 219 
Kansas 662 142,159 215 
Minnesota 587 250,232 426 
Missouri 655 230,010 351 
Nebraska 455 79,655 175 
North Dakota 375 46,036 123 
South Dakota 276 44,652 162 
Southeast 
Alabama 837 263 , 555 315 
Arkansas 569 158,026 278 
Flori da 515 324,410 630 
Georgi a 628 250, 255 398 
Kentucky 462 174,773 378 
Louisiana 590 212,328 360 
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TABLE H (Continued) 1 
Total Number of Total Enrollment Average Number of 
Public Secondary in Public Secondary Students Per Public 
State School s 
--
Schools Secondary School s 
Mi ssi ssippi 614 163,409 266 
North Carolina 895 305, 453 341 
South Carolina 414 190,278 460 
Tennessee 524 231,464 442 
Virgi nia 464 239, 010 515 
West Virginia 359 162 ,278 452 
Southwest 
Arizona 110 67, 504 614 
New Mexi co 156 70, 749 454 
Okl ahoma 810 197,638 244 
Texas 1, 911 633 , 467 331 
Rocky Mountains 
Colorado 355 121,999 344 
Idaho 186 59, 096 318 
Montana 199 44, 863 225 
Utah 153 83, 439 545 
Wyoming 97 24,589 253 
Far West 
California 816 910, 338 1116 
Nevada 45 16,767 373 
Oregon 280 115,578 413 
Washington 389 201,210 517 
~dmund A. Ford and Virgil R. Wal ker , Public Secondary School s , No . 1, 1958 -59, 
U. S . Department of Health, Education, and Welfare , Office of Education, Washington, 
D. C., 1961, P . 10-13, Table 5 and 6. 
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If one glances at the total enrollment figures, it becomes quickly 
apparent that the centers of total population lay in two general areas: 
the middle eastern area of New Jersey, New York, and Pennsylvania, and 
the midwestern areas of Illinois, Michigan, and Ohio . Although both 
Texas and California are high on the lists of total enrollment, they are 
single states which are not surrounded by comparative activity . The 
column showing the total number of secondary schools places a somewhat 
different slant on the center of marketability . While the middle - eastern 
area is still a dominant force, the center of activity shifts with more 
emphasis to the middle -western states . A somewhat false lead to the actual 
market center is given when one looks at the states with over 800 secondary 
schools . Leading this list would be Texas and other primary centers would 
appear to have developed in Oklahoma, Alabama, and North Carolina . The 
third column, therefore, helps create a somewhat more realistic picture 
by emphasizing those areas where the smaller and more back -woods types 
of schools still exist . It may be noted, glancing at that column, that 
the average number of students per school is greatest in the Mideast and 
the overall pattern closely follows this country's pattern of urbanization. 
However, one additional factor must be considered. This is the percentage 
of youth aged 12 -17 per 1000 adults . This helps to develop the future 
pattern of growth and the centers for marketing in the future . 
Region 
Northeast 
North Central 
South 
West 
17 
Number of Youths Aged 12 -17 
Per 1,000 Adults Aged 20 - 64 
126 
A cursory look suggests an outstanding growth pattern in the 
southern area where the number of students per school average can best 
afford to increase . Since the southern area also has the highest per -
centage of students withdrawing from schools, there has been some balancing 
in effect . The other areas are somewhat comparative, although the North 
Central area does show a fairly significant proportional difference when 
compared with the Northeast . 
Organizational Design and Financing 
Generally speaking, the secondary school has developed on a 
local level with the school district maintaining the primary areas of 
responsibility . The over-all decision seems to indicate that the local 
community shall be responsible for secondary education despite the state's 
general desire to maintain the responsibilities of the general tax, teacher 
licensing, work laws, age of attendance, a portion of subject matters and 
1 Alexander and Saylor, Modern Secondary Education, p . 41 
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the nature and size of school districts~ With this as a basis, it was 
only natural that the wealthier and more populated areas developed their 
secondary school systems more rapidly . This has left the poorer and more 
sparsely populated areas to send their students to the schools in the more 
developed districts either with or without a monetary contribution, de -
pending upon individual arrangements or to consolidate a united effort to 
develop a separate unit . In some states , the idea of districts has been 
abandoned in favor of the larger county unit . Thi s arrangement permitted 
consolidation within larger areas and, in some cases, still allowed for 
the independent school system . Since certain metropolitan areas were to 
operate as a county unit, most states allowed for the independent city 
school system . 
These secondary school communities , therefore, operate as sepa -
rate units and so far as they generally ~ualify, receive operational aid 
from both the State and Federal governments . However , the primary source 
of finance is still the individual community or local tax . 
1
van Miller and Willard B. Spalding, The Public Administration of 
American Schools , World Book Co . , Yonkers - on- Hudson, New York, 1952, 
p . 112 -114 . 
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TABLE J 1 
Percentage of Revenue Receipts From 
Intermediate Local and 
School Year Federal State ~County etc . ) Other 
1929-30 .4 16 .9 10 .4 72 ·3 
1931-32 .4 19 .8 8 .8 71.0 
1933-34 1.2 23 .4 9·3 66 .1 
1935-36 . 5 29 ·3 7.1 63 .1 
1937-38 1 .2 29 .5 6.5 62 .8 
1939-40 1.7 30 .3 6.7 51. 3 
1941-42 1.4 31. 5 6.2 60 .9 
1943-44 1. 4 33 ·0 5.6 60 .0 
1945-46 1.4 34 .7 6.0 57 ·9 
1947-48 2 .8 38 .9 5·3 53 .0 
1949- 50 2 .9 39 .8 6.0 51. 3 
1951- 52 3·5 38 .6 6.0 51.8 
1953- 54 4.5 37 ·4 3.1 55 .0 
1955- 56 4.6 39 ·5 2 .2 53 .8 
1957-58 4 .0 39 .6 2 .1 54 .3 
Voters generally must approve the l ocal taxes and operating 
budgets . It is generally necessary for this amount to equal the cost s 
1 Rose Marie Wal ker and W. Vance Grant, Statistical Summary of Education : 
1957- 58, U. S . Department of Health, Education, and Welfare, U. s . Office 
of Education, Washi ngton, D. C. , 1962 , p . 19, Tabl e 20 . 
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of Operations minus State income, Federal income, Intermediate Unit 
income , and any other income that might exist . In general , the total 
levies will run between 50% and 60% of the total operating amount re -
~uired . The State participation will generally range from 35% to 45%, 
the Federal revenue from 3% to 5% and other taxing units 1% to 3%· 
However , the primary unit of respons i bili ty continues to be the local 
level. It must receive revenue large enough to pay the expenses of day 
school s, capitol investment, interest on debt , general administrati ve 
and community services, summer schools , and adult education . 
Today the high school has become the common school 
and probably the most controversial field of public 
education . Writing for a large and diverse audience 
always incurs the danger of spreading the subj e ct 
matter thin and confusing the issues . /1/ 
1Franklin J . Keller, The Double - Purpose High School, Harper Brothers , 
New York, 1953, p . 4. 
CHAPrER II 
SECONDARY SCHOOL ADMINISTRATION 
Within the over -all community, there is a primary area of 
responsibility known as educational administration, in this case, more 
specifically referring to secondary school administration . Educational 
administration is defined as "the directi on , control, and management of 
all matters pertaining to school affairs , including business administration, 
since all aspects of school affairs may be considered as carried on for 
educational ends . "1 The admi nistrative portion of the term is "the total 
of the processes through which appropriate human and natural resources 
are made available and made effective for accompl ishing the purposes of 
an enterprise . '2 This definiti on, in itsel f , reflects the simil arity be -
tween regular administration in business or corporate management and that 
in secondary schools . "Look to the fields of hospital administration, 
business management, public administration, etc . , for cues to the role of 
school administrators . "3 Administration , therefore , as it relates to the 
secondary school, will not differ from the interpretation of administration 
in any of a number of fields . 
1 Carter v. Good, Editor , Dictionary of Education, p . 13 . 
2
staff Relations in School Administration, Ameri can Association of School 
Administrators --A Department of the National Education Associ ation, Washington, 
D. C. , 1955, p . 17 . 
3Hollis A. Moore, Jr . , Studies in School Administration, American Associ -
ation of School Administrators --A Department of the National Educational 
Association, Washington, D. C. , 1957, p . 30 . 
21 
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Size and Costs 
As is the case in most areas of general administration, it is 
difficult to state, or even estimate, the exact size or amounts spent on 
this precise function . The following table gives an idea of the increasing 
dollars that have been spent on the total administrative function for both 
elementary and secondary education according to the U. S . Department of 
Health, Education, and Welfare . 
Year 
1929-30 
1930-40 
1947-48 
1949- 50 
1951- 52 
1953- 54 
1955- 56 
1957- 58 
TABLE 12-
Summary of expenditures 
for public and secondary 
education 
78,680 
91,571 
169,999 
220,050 
310,995 
372,956 
443,325 
Although the percentages spent in the area of administration have 
tapered to a level of 3· 3%, of the total expenditures for public and secondary 
~ose Marie Wal ker and w. Vance Grant, Statistical Summary of Education : 
1957- 58, U. S . Department of Health, Education, and Welfare, U. S . Office 
of Education, Washington, D. C. , 1962, p . 20, Table 21 . 
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education, it should be noticed that the total dollars spent are increas -
ing in i ncreasing amounts . Just as important, and not at all reflected in 
any figures, is the fact that this cost of administration is, by itself, 
increasing the cost of educati on . Today, more than ever, teachers and 
principals are spending a greater portion of their time in administrative 
tasks that range from general management to records keeping . Not only are 
these high costs to pay for certain aspects of routine functions, but it 
deprives the teacher from teaching . While the larger schools and school 
districts have recently been coming to the realization that administration 
and management are functions separate from education, and thus have special -
ized areas of personnel, a large percentage of the functions remain with 
the educator . In 1932, Bill et's study showed that the principal's day con-
sisted of 22 . 9% of his time for administrative duties and ll . l% for clerical 
duties~ More recently, a general survey of 25 principals in Michigan second-
ary schools showed that 21% of their time was administrative , 6.1% given 
to records keeping, and 6 . 4% to planning and scheduling~ This high per-
centage of time spent in aspects other than education does not end with 
the principal. According to a reported study, 45 - 50% of the work week of 
California public secondary school teachers is devoted to non- institutional 
duties outside the school day . 3 While these percentages do include factors 
1National Survey of Secondary Education, Bulletin No . 17, Monograph, 
U. S . Office of Education, Washington, D. C., 1932, p. 117 . 
2 Roland C. Faunce, Secondary School Administration, Harper Brothers, 
New York, 1955, p . 90 - 91 . 
3Alexander and Saylor, Modern Secondary Education, p . 734 . 
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other than administrative responsibilities, it points out the percentages 
of teacher time that remain for education . 
If school administration is defined, in general, 
as the coordination of ideas, personnel, materials, 
equipmen~ and methods to best accomplish the most 
desirable educational results in the least amount 
of time and at the least possible cost, the im-
portantance of the school business management 
function becomes apparent . /1/ 
Since the field of secondary school administration or management 
has grown more important with the increasing size of the secondary school 
and the awareness of the amount of money spent in this area, it is only 
natural that an emphasis has begun to be placed on these aspects . "By the 
last half of the 19th Century, there was a growing tendency to recognize 
a profession of educational administration . "2 In general, it has been 
categorized as public administration with other non-profit enterprises . 3 
Specifically, it has become an area of administration or management not 
unlike that in many profit -making enterprises . Its responsibilities run 
the breadth of management and generally include: 
(1) Budgeting and Financing as they would be involved in any 
operation . This would include normal business accounting, financial plan-
ning, cost studies, the administration of funds, and in some cases, planning 
and recording taxes, federal or state appropriations, tuitions, real estate 
~rederick W. Hill, The School Business Administrator, Association of 
School Business Officials of the U. S . and Canada, 1960, p . 23 . 
2 John E . Corbally, T . J . Jensen, and W. Frederick Stoub, Educational 
Administration: The Secondary School, Allyn and Bacon, Inc . , Boston, 
1961, p . 25 . 
3will French, J . Dan Hull , and B. L . Dodds, American High School Adminis -
tration, Rhinehart and Co . , Inc . , New York, Revised 1957, p . 17 . 
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dealings) capitol funds) or even bond appropriations and sales . 
(2) Purchasing and Supply Management has become a normal 
function of the administrator. This function not only includes the actual 
supply purchases but also the responsibilities for receiving) storing) and 
maintaining adequate inventory controls . 
(3) Office Management pertains to the responsibilities in the 
general areas) and perhaps most involved) of scheduling the operation) 
maintaining and updating short - term and permanent records) personnel manage -
ment) and general costs and collections . 
(4) The f inal responsibilities rest in broad areas which by 
themselves are separate and complete management functions . The responsi -
bility for planning and operating Student Transportation) the operat i on of 
Cafeterias and Bookstores) the maintenance and operati on of the plant and 
equipment) and other miscellaneous areas which by themselves function as 
management responsibilities. 
CHAPI'ER III 
THE PRODUCER AND THE PRODUCT---DATA PROCESSING 
Generally speaking, the term data processing has been, and 
continues to be, applied to every process which either the producer or 
the consumer desires to be thought of as "up to date" . To sum it up 
for its consumers, Sperry Rand Corporation refers to a broad over -all 
description when it defines data processing as "taking a succession 
of new facts, applying them to a formula and coming up with more useful 
facts in some standard form . "1 This is the broader view of the term and 
certai nly seems to be a definition aimed at incl uding all the "effects 
that may be caused" from a company publication . Other firms and refer -
ences define the area even more loosely and so, for use within the follow-
ing pages, it seems preferable to use the definition of data processing 
as "(1) handling information in a seg_uence of reasonable operation, (2) 
the operations carried out on masses of information according to precise 
rules of procedure, particularly in busi ness situations as contrasted 
with scientific and engineering s ituations . "2 This definition specifically 
emphasizes the data processing aspects in terms of business situations 
~at Every Businessman Should Know About Electronic Brains, Sperry 
Rand Corporation, New York, 1959 · 
2 Edmund C. Berkley and Linda L . Lovetl, Glossary of Terms in Computers 
and Data Processing, Berkley Enterprises Inc ., 1960, p . 27 . 
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and thus eliminates the processing and computer systems which are being 
used as parts of technical and scientific achievements such as the areas 
of rocketry and tele - communication . It should be noted that the term 
computer is omitted from most definitions of data processing . Computers 
themselves are only one piece of e~uipment in the large field of processing . 
There is little doubt that in most larger operations t he basic computer 
is the heart of the process although, in all cases , there is some amount 
of accessory e~uipment involved . Even in those areas where computers are 
being used for ongoing business operations , the term computer itself is 
~uestionable . One of the earlier and most referred to works in this area 
notes that : 
... it re~uires the repetitive processing of 
many data on which a few simple arithmetic opera-
tions are performed . In this light, the term 
electr onic computer may prove something of a 
misnomer when business applications are considered . 
The names el ectronic data processing machines and 
information processors are more descriptive . ... /1/ 
In terms of these descriptions , it may be noted that the overall field of 
data processing has been defined so that it actually included clerical 
labor and basic manual and bookkeeping machine systems . However, for use 
within this study, we shall consider data processing primarily from the 
aspects of punch card and computer systems . 
1Howard S . Levin, Office Work and Automation, John Wiley and Sons , Inc ., 
New York, 1956, p . 47 . 
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The Producers 
There is little doubt that the electronics industry has been, 
and will cont inue to be , one of America's fastest growing industries . 
There is some conflict as tothe amount of growth that has yet to come 
in certain areas of the electronic industry, but general projections 
indicate a doubling in the sales of the entire industry by 1970 . While 
the industrial segment is expected to double and re - double by 1970, 
estimates of computer sales indicate that in 1970 they will be between 
3 and 7 times their 1959 size . 
TABLE L 
Growth of the Electronics Market in Billions of Dollars 
Industrial 
(Computer Replacement 
Year Government PortionL Consumer Parts 
1950 . 5 ·3 1.4 · 3 
1951 1.0 · 3 1.2 · 5 
1952 2 . 0 ·3 1. 0 · 5 
1953 2 . 6 · 5 1. 3 .6 
1954 2 . 6 .6 (0 .05) l.l .6 
1955 2 . 6 .6 1.5 .6 
1956 3 · 3 1.0 1. 5 · 9 
1957 4.0 1.2 (o .25) 1.6 · 9 
1958 4 . 5 1.3 1.6 · 9 
1959 5 . 0 1.6 (0.35) l -9 1.0 
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TABLE L (Continued)1 
Growth of the El ectronics Market in Billions of Dollars 
Industrial 
(Computer Replacement 
Year Government PortionL Consumer Parts 
1960 (estimate) 5· 5 1.9 2 .0 1.0 
1965 projection 
low 6.6 2 .6 (o .6) 2 .3 1.2 
hi gh 9 .6 4 .2 (2 .2) 2 .6 1.5 
1970 projection 
l ow 7 ·9 3 .6 (1.1 ) 2 .5 1.3 
high 12.9 6 .6 (2 .6) 3·5 1.9 
The over -all table breaks down the electronics industry into 
four major categories : Government, Industrial, Consumer, and Replacement 
Parts . While in total dollars spent, the Government (technical) work 
continues to be the largest dollar business , it can be seen that the In-
dustrial market now takes approximately two billion dollars worth of 
bus i ness . The growth in the industrial market, one segment of which is 
the area of data processing, is expected to grow by a largerpercentage 
than the other areas of the industry . 
As one can see, the growth s i nce 1950 has been on the side of 
sensational . Many companies became involved with projects and problems 
close to those of the computer industry and i t seemed only natural for 
lcharles E . Silberman, The Coming Shakeout in Electroni cs, Fortune 
Magazine , Vol . LXII, No . 2, August 1960, p . 126-129 . 
30 
them to expand into a market which appeared a most likely candidate 
for great growth . Just because this market looked so appealing for 
growth- conscious electronics firms, it seemed only natural that there 
was a stampede of firms into the area . The rush began slowly with IBM 
leading the way with both technical know-how and superior products . 
It wasn 't, in fact , until IBM had established the existence and profit -
ability of t hi s field that the parade started . Both little firms and 
big agreed that this was an area of great growth, but few reali zed the 
types of problems involved in the business . Even today "everyone except 
big IBM and little Control Data Corporation are l osing wads of wampum 
l 
on computers . " The following table shows the computers presently de -
l ivered or on order . 
TABLE M 
Sal es and Order s of Second-Generationz Transistorized 
ComEuters for EDP Extra 
Small Medium Large Large 
---
Monthly Monthly Rental Monthly Rental Monthly 
Rental $12,000 to $25,000 to Rental 
Manufacturer to $12,000 25 z000 75z000 $75,000 
Autonetics 
(deli vered) 149 
(on order ) 0 
Burroughs 6 0 
120 9 
Bendi x 10 
NA 
Control Data 120 27 
50 l2 
1Hot Race for Far- Off Profits, Business Week #1700, March 31, 1962, p . 64 . 
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TABLE M (Continued) 1 
Sales and Orders of Second- Generationl Transistorized ComEuters for EDP 
Extra 
Small Medium Large Large 
Monthly Monthly Rental Monthly Rental Monthly 
Rental $12,000 to $25,000 to Rental 
Manufacturer to ~l2l000 25l000 75l000 ~75.000 
General Electric 83 
94 
IBM 2,160 193 125 2 
5,700 725 150 5 
Monroe 70 
125 
Minn . -Honeywell 8 33 
NA NA 
Packard Bell 51 
58 
NCR 75 21 
34o 9 
Phil co 17 
28 
RCA 68 70 0 
82 15 6 
Royal Precision 41 
28 
UNIVAC 430 2 2 
174 58 0 
NA : NOT AVAILABLE 
1Hot Race for Far - Off Profits, Business Week #1700, March 31, 1962, 
P . 2. 
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While it must be kept in mind that we are talking about data 
processing in general and not specifically computers , there has tended 
to be a close relationship between the development of computers and the 
development of the accessory data processing eQuipment. Since they go 
hand in hand in operations, their development has been parallel . Thus, 
the dominance of IBM in the computer field should be noted and kept in 
mind when thinking about accessory eQuipment as well . IBM is this 
country's twenty- second largest corporation1 and it accounts for at least 
two - thirds and possibly as much as 77% of its revenues from el ectronic 
. 2 data processlng . Its market domination is almost unbelievable in a 
competitive market, a general concession by everybody . It has been es -
timated at approximately two - thirds of the total electronic data processing 
market although some have estimated market penetration as high as 80% . 3 
Since IBM moved to computers from simple punch- card accounting systems, 
they have managed to take with them a knowl edge of basic eQuipment and 
technology as a foundation for the more advanced . Not only is this 
knowledge refl ected in the growth of the industry and IBM itself, but it 
almost appears that IBM ' s growth is being maintained and, in fact , increasing 
1 The Fortune Directory, The 500 Largest Industrial Corporations , Fortune 
Magazine, Vox . LXVI, July, 1962, p . 172 . 
2 Hot Race for Far - Off Profits, Business Week, March 31, 1962, p . 64 . 
3I.bid . ) p . 68 . 
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to the extent of a larger share of the market . 
After IBM, the general producers of business electronic processing 
e~uipment are widely scattered . In second place appears to be the UNIVAC 
division of Sperry Rand Corporation . UNIVAC division has developed business 
systems through the development of both computers and peripheral e~uipment . 
Although one of the earlier entrants into the fie ld, UNIVAC divisi on is 
still operating in the red although closer to making a profit than most 
of the other corporations . General Electric, probably the largest firm 
in the field , has developed some e~uipment although its prime us~s to 
date are banks . Although General Electric doesn't seem to want to let 
go of this growth market, it didn ' t appear to enter the field with the 
"fervor" of RCA. RCA set aside ~uite an investment in order to enter 
the field and did so on a crashprogram . Its e~uipment has met general 
market approval although accessory e~uipment appears to be somewhat below 
the ~uality standards set by IBM. Bendix Corporation has been restricted 
mostly to military and scientific computers as has Philco Corporation . 
Burroughs has been active in the area of bank automation and has been 
attempting to expand into additional markets as have Litton and Minneapolis -
Honeywell . Control Data has been a successful small company while National 
Cash Register is in the process of making a full scal e invasion of a 
market that it has had close contact with in the past . NCR plans to more 
than double the personnel that sell and service its data processing 
e~uipment in the next year alone . It is not unlike most of the other firms 
previously mentioned . All have one thing in common . They are presently 
fighting for the 20% of the market that IBM doesn ' t have . It will take 
a major job of design manufacturing and marketing if one of the smaller 
companies is to make a chink in IBM's armor . 
Industry Uses The Product 
The growth of both punch- card accounting systems and computers 
was demonstrated in the earlier pages . At that time, it was noted that 
the sale of this e~uipment was listed in the category of industrial sales . 
Needless to say, the prime reason for this categorization is the fact 
that these great growth sales have taken place, fo r the most part, in the 
world of competitive and profit -making industry . It was only natural that 
the firms who first began using electronic data processing e~uipment were 
those f ar - sighted companies who realized that this e~uipment not only 
produced for them economic and competitive advantages, but gave them a 
~uick lead against both their direct and indirect competition . Not only 
was general business the largest and most accessible market from the 
point of the"marketeer", but most of the larger business had specific de -
partments or divisions, within their own organizations, whose job it was 
to continually review the field of development for e~uipment that would 
cut costs and generally increase earnings . It was only natural that these 
people would look closely at an area of great potential which could cut 
their over -all paperwork costs . Increasing costs of paperwork have more 
recently become a great thorn in the side of business and any helpful 
solution was welcome . Within the last sixty years, office workers have 
grown approximately thirty times while the total "workers" of this country 
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have grown only 2~ times f Not only has this brought about a great 
spiraling in costs of paperwork, but it has also made it necessary, and 
at the same time difficult, for management to make better and ~uicker 
decisions based upon more up to date and reliable data . Electronic data 
processing has made it possible for these two problems to be eased a 
great deal and even more specifically "the advent of electronic digital 
computers has made possible a decisive solution . "2 In spite of the 
fact that most of industry's larger and more progressive firms are now 
well involved with data processing configurations , many smaller firms 
are just beginning to realize the e~uipment potential . In fact, the 
larger companies themselves are, in many cases, using their e~uipment 
to carry on only the routine record keeping aspects despite the fact 
that their greatest financial returns on their e~uipment investment be 
in the areas of forecasting, planning and record keeping~ In general, 
there are three major cl asses of business application . 4 
(l) Record Modification 
(2) Report Preparation 
(3) Formula Evaluation 
Record Modification includes the updating of continually changing 
file information such as the procedure carried out in payroll ( social 
1Daniel McCracken, John Weiss, and Tsai - Hwa Lee, Programming Business 
Computers, John Wiley & Sons Inc ., New York , 1959, p . 2 . 
2Ibi d ., p . l. 
3Ibid . , p . 8 . 
4Ned Chapin, An Introduction to Automatic ComDuters , D. Van Nostrand Co . , 
Inc . , Princeton, N. J . , 1957, p . 21 . 
security) benefits) net) gross) etc . ) . Report Preparation is that area 
which includes summaries at either a point in time or year - end which 
tabulate and present the data for either management or employee con-
sumption (preparation of year - end tax reports) . The third broad area is 
Formula Evaluation which tends toward the more scientific product usage . 
This would include the input of information for a large number of cases 
from which a formula or cause can be developed . However) it must be 
noted that the over-all acceptance of data processing has been in a 
general way and the great growth that lies ahead is not only in further 
market penetration) but in the development of new and individual company 
uses for the processing equipment . Even today) businesses are so unlike 
that each two use their installations in different manners . However) the 
greatest number of industrial firms tend to use their equipment for a 
common number of specif ic tasks . These tasks) common to both large and 
small firm~ tend to generally include payroll) inventory control) shipping 
and billing tabulations) order processing and production scheduling . In 
the more sophisticated industrie s) computers are fed with facts concerning 
sales) production) inventories) backlog) shipments) prices) profits) book -
ing forecasts) market trends) and even the economic outlook in order to 
develop complete pictures of the past and future to help management make 
decisions~ In one particular case) payroll was not even considered in 
justifying equipment and the decision was based on a cut in order processing 
1Not Only the Big Need Computers) Business Week) No . 1709) June 2) 1962) 
p. 96. 
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time by 60%, time for shipment to be delivered from 40% to 60% and a 
l 
reduction of 30% in inventories . However, each business firm has had 
to make their own decision based on their uni~ue operation and applica-
tion . For these reasons, the growth has been fast and the uses greatly 
diversified . The specific e~uipment sold by producers has been manu-
factured, wherever possible , for flexibility and expansibility . Al -
though data processing installations may be based on similar main units 
or computers, the accessory e~uipment will vary from company to company . 
l Not Only the Big Need Computers, Business Week, No . 1709, June 2, 1962 
p . 9 . ' 
Chapter IV 
TECHNICAL SELLING, MARKETING, AND DISTRIBUTION 
Technical Selling, Marketing, and Distribution generally refer 
to those aspects of the total Marketing process applied to products of a 
more complex nature . These terms are used interchangeably with the word 
"engineering" as applied to the same marketing processes . As a common 
definition of sales engineering, the following QUotation generally re -
fleets the consensus --- "Sales engineering is the act of selling eQuip -
ment and services that reQuire engineering skill in their selection, 
application, and use . "1 Likewise, the other areas of Marketing, including 
distribution, may be referred to as those activities or organizations which, 
after actual production, assemble together products or services reQuiring 
engineering skills in selection, application, and use for their final 
consumption. These areas not only include products or services which serve 
these final functions when they reach the consumer, but those which will 
be used in the operation or towards the manufacturing of other products . 
Data Processing EQuipment generally falls into this category 
of technical marketing . It is a product which has difficulty in fitting 
precise definitions of either consumers' goods or industrial goods . It 
may be considered a consumers' good since it is a product used by the 
consumer without further commercial processing . It is a product which 
1Bernard Lester, Sales Engineering, John Wiley and Sons Inc . , New York, 
1950, p . 3· 
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may be used by the consumer in his own management and not necessarily 
different from any product which is used in its final form by a group 
of consumers within a specified organizati on . However, the products 
themselves may be purchased for the express purpose of rendering or 
selling a service which becomes available only after machine processing . 
In this respect, data processing equipment would have to be considered 
an industrial product . It would seem, however, that data processing 
equipment more nearly fits the over -all description of industrial goods 
although its sub classification could be questioned in terms of accessory 
equipment rather than major equipment or installations ~ Data processing 
equipment is primarily used by industry . It is only exhausted after 
repeated use and basically may be a controlling factor in the production 
of goods or services . It fundamentally f ulfills the characteristics of 
industrial goods in quality, definition, and distribution . For these 
reasons, data processing equipment will be considered an industrial 
product primarily suited to the concepts of marketing concerning industrial 
products . 
There are two primary channel s of industrial distribution . 
The first is the direct selling from manufacturer to user with or with-
out sales branches and the second is the use of a middleman who performs 
all or part of the normal wholesaling funct ions in bringing the product 
~dward A. Duddy and David A. Revzan, Marketing, McGraw-Hill Book Co . , 
Inc . , New York, 1953, p . 288 . 
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to the ultimate user .1 For the technically oriented industrial products, 
there has been a tendency towards the former method of distri bution . In 
general, this has stemmed from the complex nature of the product . More 
specifically it has developed from a combination of preferences by both 
2 
the manufacturer and the consumer. The market for complex products is 
generally restricted both geographically and as to the number of potential 
purchasers . Since the technical product reQuires a technical knowledge 
on the part of the user , potential purchasers are immediately limited to 
those who are knowledgeable enough to use the product . Since the po -
tential number of users may be small and the amount of money involved 
generall y fairly high, the manufacturer has been reluctant to release 
product control in its channel of distribution . Aside from the problem 
of finding a capable middleman to handle the product, customers have 
preferred to work directly with the manufacturer in order to be assured 
of adeQuate parts and services and being able to keep in touch with ever-
changing new developments. In addition, the user is assured that the 
manufacturer himself will complete the installation and proper setting 
of the products. He is assured that the manufacturer himself is aware 
of consumer needs and reQuirements and he can go directly to the source 
with any compl aints or problems . The manufacturer, likewise, is assured 
that the eQuipment is correctly installed and properly functioning . He can 
closely study the specific customers needs and reQuirements and can 
1Charles F . Phillips, Marketing by Manufacturers, Richard D. Irwin, Inc . , 
Chicago , 1951, D. J . Duncan, p . 220 . 
2Ibid . , p . 221 -223 . 
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generally maintain a sales organization which benefits him financially, 
Since the number of potential users is low and the financial benefits 
from a sale high, the manufacturer will benefit from a close control 
over his own effective sales force . 
Because of these very reasons, the technical industrial product 
has developed very specific characteristics .1 Since the product involves 
a generally large financial outlay, business will vary greatly with over -
all business conditions . Product sales depend upon the quality and growth of 
the business being carried on by t he user himself . The better the outlook 
for both the economy and the user ' s business, the better is the possibility 
t hat he will consider large financial commitments . The purchaser is 
primarily influenced by rational buying motives and a small number of 
buyers do the purchasing strictly on rational grounds . These buyers are 
professionals and their job is to compare products and prices and develop 
cost analyses which will show the more preferable product or system for 
that particular user . Since there is generally a large sum of money in-
valved, negotiations take place of an extended period of time . The buyer 
tends to learn the caliber of the selling company, its product , and its 
salesmen . Since the commitment may not only mean a large financial outlay but 
the development of an over -all system which would not be susceptible to 
change, the user requires a direct manufacturer involvement during the 
sale , negotiation, and proposal stages . In some cases, the financial 
requirement may be a machine built to order , but in all cases , the 
1
charles F . Phillips, Marketing by Manufacturers, Richard D. Irwin, Inc., 
Chicago, 1951, R. S . Alexander, p . 35-39 · 
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accessory equipment and service aspect is almost as important as the 
product itself . 
These characteristics are not only true of all industrial or 
engineering products , but more specifically appropriate for data process -
ing equipment . Customers decisions are based on what the equipment can 
do specifically for hjn . Rational buying motives prevail among possible 
customers who are seeking the most economical methods of doing a job . 
They are influenced by either the cost reductions that will accrue to 
them or the increased accuracy or production that may prove to be the 
crucial by-product . They are renting or purchasing equipment to relieve 
present problems or to more efficiently carry out their present tasks . 
This benefit may accrue to the company in other than financial ways . An 
increase in the saleability of the user's own product or flexibility of 
internal systems is equally important . With these factors in mind, customers 
will turn to those companies which not only offer the best product or 
system for the over -all efficiency and quality of the j ob he is attempting 
to accomplish, but to the company and the product which is most reliable . 
This reliability involves both the producer and his product , and concerns 
both the superior engineering or service which may be involved . 1 
The marketing of data processing equipment meets almost all 
of these qualifications and characteristics during the negotiations of 
each individual sale or rental . The major data processing companies make 
equipment available on both purchase or rental bases . The primary mode 
1Charle s F . Phillips , Marketing by Manufacturers , Richard D. Irwin, Inc ., 
Chicago, 1951, R. S . Alexander, p . 39-41. 
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of operation has been the establishment of a highly competent technical 
sales force. This sales force works in conjuction with customer engi -
neers who specifically apply over -all systems to specific company prob -
l ems . While the customer engineer is assisting the customer on the 
operating level) the sales engineer is working with top management on 
over -all policies) procedures) and arrangements. These personnel teams 
tend to work out of area sales branches which are not only head~uarters 
for the sales and application personnel) but may serve as showrooms) 
service centers) parts storerooms ) and stock centers . Through this method) 
companies may be directly involved in highly concentrated markets in 
order to advise) sell ) service ) stock) and maintain close relations with 
any users or potential users within the population district . 
Chapter V 
RELATING THE SECONDARY SCHOOL TO BUSINESS AND PROCESSING 
Having generally reviewed the educational market; taken an over-
all look at the usage of this equipment in the areas of business and indus -
try; it now becomes necessary to review the specific tasks of secondary 
school administration . At this point ; it seems especially worthwhile to 
attempt to analyze these tasks and compare them with the present uses of 
electronic data processing in industry . The over -all question is whether 
an actual market for the data processing product exists in terms of feasi -
bility and work application . 
Just as businesses differ in processes and procedures ; so do 
the administrative policies of secondary schools . Just as there is some 
degree of universal application for electronic data processing equipment 
in business; there are certain aspects of educational administration that 
are common to most secondary schools . The importance of these aspects is 
cited in an editorial which notes : "It has been shown that numerous as -
pects of pupil and financial accounting spell the differences between sue-
cess and failure in a school district and even in state school systems . " 1 
These common elements of pupil and financial accounting are those aspects 
which may lend themselves to the use of electronic data processing equip -
ment . 
l 
"The Editorial Stand---Better Processing of Educational Data;" The 
Americal School Board Journal No . 143; September 1961; p . 40 . 
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Within the over -all area of secondary school administration, 
there appear to be three broad categories of duties which may be com-
pared with the common aspects of business machine usage . These three 
areas are (l) Record Keeping (2) Total Scheduling and (3) Business Duties . 
Record Keeping 
Perhaps the most time - consuming function of secondary school 
administration and the most costly function in terms of both secondary 
school administration and teacher ti~e loss is the over- all record keep -
ing function . While the extent and cost of this function varies betvreen 
schools and systems , there i s certain information that must be maint~iLed 
and controlled by all units . Initially, it is necessary that all school 
units provide statistical data conce rning the number of studen~s in at -
tendance and the school district in ·..rbich each student resides . This 
data is now required by law in most states and.is used for all students 
through age 18 to determine the size of future classes, physical re -
quirements to handle these students and other facilities and transpor -
tation . While this does not become a chore for the small school, it 
entails a large amount of time and effort for the larger school or 
school district . Needless to say, this is one operation vhich lends 
itself to a basic data processing records keeping installation . In most 
cases, the census -vrould be a by-product of the basic record keeping or 
registration procedure. 1 
The basic record keeping or permanent record p~ocedure ':-rould 
normally be establi shed -vrhen the student first enrolls in the seconC.a~y 
1
see Appendix? page 76 . 
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generally necessary for the principal to construct a master schedule 
with non-conflicting time patterns . This master schedule depends on 
total enrollment) specific enrollment by course area) and the facilities 
available . It is only after this has been accomplished t hat the school 
can even begin the tedious job of scheduling students within the master 
schedule of classes. In the larger schools) not only is the total task 
gigantic and each scheduling phase multi - dimensional) but the number of 
students left over as "unscheduleable " usually create a tremendous problem 
by themselves . On the whole ) the scheduling of both teachers and students ) 
proper class sizing by tracking sections ) and allowance for extra - curricu-
lar activities create complex and time - consuming jobs in educational ad-
ministration .1 As a function of data processing) the scheduling operation 
can be made less complex and time - consuming . "Only recently) however) 
have t hese techniques been directed toward the volumes job of student 
scheduling . " 2 While problems still exist in the development of a data 
processing system which will completely master schedule a secondary unit) 
several programs are presently in operation which need only the initial 
assumptions of space and teacher capacity to present a completely scheduled 
class . Even this system excludes those few students who have registered 
for classes impossible to attend because of conflicting time periods . 
1
see Appendix) page 77 . 
2B. H. Wulff ) "Data Processing for Student Scheduling: An IBM Approach) " 
Journal of Secondary Education) No . 36 ) October 1961) p . 380 . 
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Returning to the Records Keeping procedure, it can be quickly 
noticed that several other clerical procedures are currently pre - empting the 
time of teachers and administrators . At the end of the semester, it is 
necessary for the teacher to post the student's grades to a permanent record . 
At least eight times, depending upon the number of school marking periods, 
the teacher must find the records of each student and post the grades for 
that marking period . In many cases, this means posting period grades, con-
duct grades, final examination grades, in either or both alphabetic and 
numberic equals . In addition, it is necessary for report cards to be filled 
out for each student at the close of each marking period. These report cards 
generally include some information about the student besides his reported 
grades (name, address, behavior, etc . ) . All of this posting and forms com-
pletion must be accomplished in the short period between examinations and 
l 
the beginning of the new grading period . 
In addition to the grading and reporting that must be done at the 
close of the semester, there is generally a good deal of day- to - day- and 
special recording necessary . The student's permanent record must show a day-
to - day attendance record and in most institutions a tabulation of tardiness . 2 
Records must be kept concerning the extra- curricular activities in which the 
student participates and the ratings he receives for each activity . The out -
side jobs held by students must be recorded as well as his achievement and 
aptitude test records . These test records must include information concerning 
the name of the test, its publisher, the grade in which it was taken, the 
test norm, and up to nineteen different subsection scores . 3 
l See Appendix, page 78, 79 · 
2 Appendix, 80 . See page 
3see Appendix, page 80 . 
A0 the close of the junior year , transcripts must be sent to 
each college of application to shovr the student's complete high school 
record as well as tabulations o~ his averages and class rankings . In 
addition, these permanent records are used to help evaluate both the 
student and his program through a combination and weighting of both the 
primary factors - - - the student's higj school record and his test record . 
The maintanence of these permanent records has a great influence on 0he 
type and .quality of counseling 0hat the g~icance people yan accomplish .1 
The third category of activities is that of business duties . 
Having already broadly revieved the field of business, it is readily 
apparent that the school functions \·li thin this. area are readily adapt -
able to machine procedures . Their over -all functions do not entirely 
differ from those of general business or industry . Tney ~nclude the 
areas of payroll administration, inventory control , employee practices, 
budgeting and spending, and forecasting . The economic and ef~icieLt 
use of electronic data processing equipment in this aYea has been 
proven time and again by business and industry . There appears to be 
no reason 1-rhy similar programs could not be adapted for schoo:s, O.~s ­
tricts, systems , or states . 
There appear to be no reasons why the master Yecords keepi~g 
nor the day- to - day accounting practices could not be processed 0hrough 
the facilities of data processing . In some instances ~oday, there are 
cases of schools or systems vlhich have further develope<i their pro5.C2rs 
to include many areas not reviewed in the preceding paragraph . In 
writing a memorandum concerning the future use of data process~ng e~uip ­
ment to the superi ntendents of all of the Ne-vr York State High Schools, 
1
see Appendix, page 81 . 
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Dr. James Allen noted that uses were becoming found in the areas of pay-
roll, budget preparation, financial accounting, property inventory, 
programming of students, test scoring and analysis and a great variety 
l 
of records and reports . While Dr . Allen almost entirely restricted 
himself to the business duties aspect, some schools have reported complete 
success with entire records keeping systems using data processing equip -
ment . Huntington Beach High School reports the use of data processing 
equipment for grade reports , class lists , permanent records, attendance 
accounting, scholastic deficiency notices, bus stops and locker numbers 
in addition to the main areas of registration and scheduling .2 The com-
plexity of the programs presently carried out seem to depend upon the 
capabilities of the people on the secondary school level . Since this 
is a new field , the capable are not great in number . However, some 
schools have been able to develop programs which deal with most of the 
areas we have discussesd . These are the models and some are becoming 
well known for their pioneering . Nyack New York High School has de -
veloped a program of scheduling and related applications such as report 
cards, class lists, permanent records , honor roll, mailings, attendance 
and miscellaneous functions? The precise functions and procedures 
carried out by the school vary within that small group of secondary units 
1
"The Editorial Stand---Better Processing of Educational Data , " The 
American School Board Journal No . 143, September , 1961, p . 41 - 43 . 
2
scott Flanagan, "Machine Programming at Hunting Beach High School," 
Journal of Secondary Education, No . 36, October , 1961, p . 371- 3 . 
3"Student Scheduling and Related Applications at Nyack High School," 
International Business Machines Corporation, Data Processing Division, 
White Plains, New York, K20 -1370 . 
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presently using data processing equipment . The main point i s that the 
maximum number of record keeping and day- to - day administrative functions , 
presently carri ed on in secondary administrati on, can be fit into data 
processing specifications . Many of the j obs which keep the counselor 
from counseling, the teacher from teaching, and the principal from ad-
ministrating can be carried out as a routine practice on many kinds of 
data processing equipment . 
Chapter VI 
THE STATE OF THE ART 
The School Becomes Interested 
In attempting to relate the potential secondary school market 
and the product, electronic data processing, it is necessary to review 
generally the benefits or advantages that might accrue to the schools 
through product usage . Dr . James E . Allen, Jr . , State Commissioner of 
Education for New York, noted in a memorandum to school superintendents 
that the electronic computers that have been developed in the last few 
years present an exciting and promising challenge to the field of edu-
cation .1 This challenge lends itself particularly well to secondary 
school systems since most of the ongoing procedures can be adapted to the 
smallest data processing installation or to the largest commercial com-
2 puter systems . Many of the potential advantages are easily recognizable 
when the amount of time spent on these administrative functions is re -
viewed . "We have already demonstrated that machine methods can do these 
things faster, more economically, and more efficiently than former tech-
niques . "3 This seems to be the general comment from those who have been 
pioneering within this area . "Automatic processing can eliminate many 
of the time - consuming clerical tasks, level peak loads, and provide more 
~r . James E. Allen, "The Editorial Stand---Better Processing of Edu-
cational Data," The American School Board Journal, September, 1961, No . 
143, p . 40 . 
2B. H. Wulff, "Data Processing for Student Scheduling: An IBM Approach," 
Journal of Secondary Education, No . 36, October, 1961, p. 380 . 
3George D. Miner, "Automation in the Central Office, Overview, Vol. 3, 
No. l, January, 1962, p . 31 . 
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l 
accurate and legible reports for school management." These items sum 
themselves up with the following advantages accruing directly to the 
schools : 
II parents and suddenly aroused school boards are com-
2 
mencing to take a more positive hand in educational matters . " For 
these reasons and the ever increasing amounts of tax financing , school 
financing has been coming under close scrutiny . It is only natural 
that the amounts of money being spent for administrative functions 
should be questioned . Data processing systems are usually first brought 
to the attention of secondary school people through the thought that 
automation will tend to decrease the costs of operation . Therefore , 
economic advantages are the primary reasons that most units first con-
sider the data processing system . Classes can be organized more ef -
fic iently with less time being spent by administrative personnel . This 
same operation permits the adaptat i on of permanent records and report 
cards with a less proportionate amount of administrative cost . Better 
and more legible reports are available for management and the actual 
guidance of the student through research studies . Asi de from these 
cost savings in clerical and administrative time, it should be noted 
that peak loads are leveled and more importantly, teachers and guidance 
l 
B. H. Wulff, "Data Processing for Student Scheduling : An IBM Approach," 
Journal of Secondary Education, No . 36, October, 1961, p. 381 . 
2 John Chamberlain, 'Problems in Education: Where Do We Go From Here,' 
A series of Articles Reprinted from the Wall Street Journal, 1960, 
Article No .1, "Battle of the Grammar School, " February 1, 1960, p. l. 
people have the time to do a better job . During earlier chapters, we 
saw the amount of time spent by teachers in administrative duties . Not 
only is this time being spent inefficiently, but the problem of finding 
capable teachers continues to become more acute . Perhaps the biggest 
benefit, however, will accrue to the student himself . Not only will he 
have better service from teachers and guidance personnel, but his records 
can be more thoroughly reviewed in order to help him strengthen areas of 
defi ciency. Likewise, the school can analyze itself and its teachers in 
order to come to a better understanding of its own weaknesses . Therefore, 
the primary selling aspects of data processing that can be directly re -
lated to the school may be based on the school ' s ability to do a better 
job, more effectively and efficiently at a lower cost to the tax payer . 
Equipment Availability 
Having discussed the primary producers of data processing equipment 
in terms of the overall sales field, it appears worthwhile to devote a small 
amount of space to the specific components of the general punch card data 
processing system . In terms of specific manufacturers, suffice it to say 
that IBM maintains a market upwards of 90% in the area of accessory equipment 
and somewhere between 60% and 80% of the computer market . Accessory equipment, 
for purposes of this consideration, are those basic punch card machines which 
are found in most installations, regardles s of size . The most common types 
of this equipment are: 
Keypunch - The Keypunch machine is the primary unit for develop -
ing input . Not unlike a typewriter operation, it is manually operated to 
punch the appropriate information into tabulating cards or tape . 
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Verifier - This is a manually operated quality control input 
device and its purpose is to signal omitted or incorrect punches from 
the keypunch operation. 
Sorter - As suggested from its title) this equipment sorts 
cards on the basis of the holes punched in a specified column . 
Interpreter - The Interpreter records the holes that have 
been punched in a card and prints their alphabetic or numeri c equal in 
a specified location on the punch card itself. 
Reproducer - This equipment duplicates cards which are already 
punched so that additional decks of cards are avail able without repeating 
the initial keypunch operation . 
Collator - The Collator is primarily used for matching) merging) 
or sequencing a fi l e of punch cards . 
Cal culating Punch - This equipment can perform basic arithmeti cal 
calculations which it will punch into the same card from which it is re -
ceiving data . 
This is the equipment that is most bas i c for all installations 
from the very small punch card accounting system to the larger installations . 
Fairly basic punch card equipment can : 
"(1) Sort ) count) file ) select and copy information . 
(2) Make comparisons and choose according to instructions. 
(3) Add) subtract ) multiply and divide . 1 (4) List information) and print totals ." 
~dmund C. Berkely) Giant Brains or Machines That Think ) John Wiley and 
Sons ) Inc .) New York) 1959) p . 42 . 
In speaking of the larger computer systems, the eQuipment other 
than the primary computer unit or console is also sometimes referred to 
as accessory eQuipment . 
The previous basic description of punch card eQuipment should 
be considered a general introduction to punched card systems and different 
in fact from computer installations . Computers themselves "can accept 
information, apply definite reasonable processes to the information, and 
supply the results of these processes . "1 They vary in size from those that 
sell well under $100,000 to those that would cost close to a million dollars. 
Their capabilities vary to a tremendous degree from the smaller to the 
larger units and the specific individual ' s reQuirements can be the only 
determinate of which computer best suits his purposes . However, it should 
be noted that in general, computers can add, subtract, multiply, and divide, 
do some logic operations and select from alternatives, remember and com-
municate, direct themselves in a predetermined manner and check their own 
accuracy, and do some special operations~ Although these seem like a 
large number of operations, it must be noted that there are also several 
things computers can not do . Computers can not process what's not pro -
grammed (instructions from individuals), make decisions or program itself, 
completely avoid errors, efficiently do non- recurring tasks, or sort e -
fficiently . 3 
1 Edmund C. Berkley and Linda L. Lovett, "Glossary of Terms in Computers 
and Data Processing," Berkley Enterprises I nc., 1960, Newtonville, Mass . , 
p . 22. 
2Ned Chapin, An Introduction to Automatic Com~uters, D. Van Nostrand 
Co . , Inc . , 1957, Princeton, New Jersey, p . 13- l . 
3 Ibid . 
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Consideration has been given to the general range of e -
~uipment from basic punch card e~uipment to advanced computers . These 
are the products that are available to handle the jobs and procedures 
of secondary school units . Some have been applied and some are un-
~uestionable not worth considering . The job must be fit to the avail -
able e~uipment within the bounds of both economics and efficiency . 
The present status of data processing installations within the 
field of education has been summarized in the statement that "The more 
progressive of the large city school systems already have data processing 
programs in use . A few medium size cities have made a start . II l 
This seems to present the picture of the product's place in the market . 
Since secondary education is so diverse and disorganized between adminis -
trative units, it is little wonder that there is no documented data con-
cerning the actual number of field applications . Most of the statistics 
pertaining to the over -all field of education are generated through the 
U. s . Office of Education and this information generally takes the shape 
of basic "total" or census data . Therefore, it is not surprising that 
actual estimates of machine usage, where they exist, are completely in-
consistant . In October 196j)it was written in Overview, a magazine for 
"educational executives", that the increasing size of school districts 
and expanding enrollments has hastened the use of machine processing in 
approximately 400 school districts? Less than one year later, specifical -
ly in April of 1962, Data Processing Magazine published an article which 
l Dr . James E. Allen, "The Editorial Stand---Better Processing of Educa -
tional Data," The American School Board Journal, No. 143, Sept . , 1960, p . 40 . 
2J . Floyd Cunningham and Robert Smawley, "Searching Through Research-- -
Machine Data Processing," Overview, Vol. 2, No. 10, October, 1961, p . 27 . 
noted that automation was on the increase in educational systems and 
already there were more than 200 school district s and 45 state depart -
ments of education using electronic processing equipment~ This brings 
about the conclusion that any consistent summary data has not yet been 
verified and the total s which are presented are open to question from 
many sources . It is not only difficult to know which units were sur -
veyed or sampl ed, when, how, and where, but it is also difficult to 
guess which equipment was considered "data processing" for the purposes 
of the study . The information that is availabl e is on the basis of 
school districts , does not note the level of education involved, and does 
not even suggest whether the equipment is used by entire districts or an 
individual school within the district . At this point in time, it doesnot 
seem illogical that 45 or more state departments of education are in-
volved with data processing equipment . Not only do these units generally 
provide some state leadership, but their tasks in the financial and pupil 
accounting areas are on a much larger scale in relationship to the volumes 
of information that must be processed . In most cases, it is logical to 
assume that their interests in data processing developed from the use of 
the equipment in the over-all state department . Even today, it is logical 
to assume that these state departments of education use, to a large degree, 
equipment that is available to them as an arm of state government . In 
1 Don D. Bushnell, "Computers in the Classroom, " Data Processing Maga-
zine, April, 1962, p . 9 · 
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most school districts, this e~uipment may not be close at hand nor the 
technology re~uired on the part of individuals so readily accessible . 
Since there is no readily accessible and verified information 
available on market penetration, it is necessary to draw some general 
conclusions . The most recent government surveys list a total of over 
40,000 school districts in this country alone~ Considering even a 
range of usage somewhere between 200 and 400 school districts, this 
would suggest that between ~ of 1% and 1% of possible or potential 
school districts are using data processing e~uipment in general . This, 
in itself, makes no mention of the type of e~uipment used or the number 
of functions being carried out on this e~uipment . It considers only 
the school district and does not make mention of the number or level of 
individual schools within the district using the e~uipment . It is cer -
tainly recognized that all schools or districts are not candidates for 
the use of such type e~uipment but at least 25% of the total should be 
considering its possible use . The number of potential schools or districts 
that are candidates for its use are increasing . As we have seen in earlier 
chapters, total enrollments are continuing to expand while the number of 
administrative units has been decreasing . Even in the area of education, 
these are economies in size . 
1Rose Marie Walker and W. Vance Grant, Statistical Summary of Education : 
1957- 58, U. S . Department of Health, Education, and Welfare, Office of 
Education, Washington, D. C. , 1962, p . 3. 
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In considering the possibilities of data processing e~uipment 
for secondary schools, it is difficult to limit the size of unit that 
should be involved . In the previous paragraph) it was noted that at 
least 25% of the units should) at a minimum) be considering this al-
ternative. These are the districts with a total number of students in 
the general area of 1000. This does not preclude economic and efficient 
use by smaller units but the specific economics shall be considered later . 
However) it must be noted that many smaller units can have the advan-
tages of similar e~uipment by "renting" time from others . Service bureaus 
are becoming ~uite common and they are an effective method of using fa -
cilities without incurring overhead expenses which might otherwise deter 
a unit . Likewise) some private businesses "rent" excess data processing 
time or) in some local instances) will make it available for use to 
schools as a public relations grant . Through these methods) processing 
e~uipment could become available to even those schools which might not 
otherwise be able to afford its facilities . Most fairly well populated 
areas will have an industry making use of data processing e~uipment (to 
some degree) . Most centers of population have) or are in the process of 
getting) service bureau facilities . It would certainly appear that data 
processing installations) through one means or another) can be made 
available for the processing of educational information . 
Chapter VII 
RELATING THE STATE OF THE ART TO THE DilliES 
From earlier chapters, we have developed a general pattern of 
over -all market penetration and have reviewed the functional ties between 
the product, the manufacturer , and the market . At this point, it seems 
worthwhil e to review more closely current methodol ogy and alternatives 
and the economic factors involved in the marketing of the product . 
It has already been noted that there is no organized coll ection 
of information concerning the data processing e~uipment currently on the 
school scene . For that very reason, it has been difficul t gathering in-
formation concerning the functions that are carried on within that group 
of schools . However , it appears that most of the larger data processing 
installations carry on a fairly common core of practices . These practices 
include the basic records keeping and grade reporting systems, register-
ing students for classes and for instructors , census taking, attendance , 
and mi scell aneous al locati ons of tickets or suppl ies . Where the in-
stallations are made up of larger processing uni ts, generally on a school 
or city system basis, there have been attempts to control inventories , 
make up payrolls , produce budgets, and centrally process administrat i ve 
information for the over -al l good of the entire system . This large 
metropolitan type of instal lation has definite advantages when compared 
to the smaller single - school unit that may be using punch card e~uipment 
for only the most basic tasks . There are, however , some smaller units 
which have been preparing for larger enrollments by using basic punch card 
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e~uipment while they are still small . These schools may use the i r e -
~uipment only for attendance ) census) and grade reporting) but feel 
enough justification is present through increased accuracy) efficiency) 
and the ability to expand from a knowledgeable base . Each school unit 
appears to vary from the next and accomplishes as many of the processing 
functions as it deems efficient and practical . 
Schools must first decide whether the over - all processing system 
will be devel oped by the individual school or on a school system basis . 
Since there are economies in size and the e~uipment that becomes practi -
cally available) most school s have preferred developing systems on the 
administrative unit level . However) the individual school must we i gh 
this group approach against other possibilities that currently exist 
within the realm of i ndividual school participation. The school ' s fore -
most decision must choose between the alternat i ves of renting data pro -
cessing e~uipment) purchasing this e~uipment ) or using a service bureau 
fac ility . A summary of 146 systems in 33 states which use punch card 
e~uipment showed that 71 .2% of the schools rent) 9 . 6% own) and 8 .9% 
l 
use service bureau facil i t i es . Of those schools that purchased their 
2 
own e~uipment ) the mean population was over 200 )000 . Approxi matel y 27% 
of these replies were from California which has tended to be the leader 
in whatever movement has developed in school data processing . This 
1J . Floyd Cunningham and Robert Smawley) "Searching Through Research--
Machine Data Processing)" Overview) Vol. 2) No . 10) October) 1961) p. 27 . 
2I bid . 
mean population for the California replies of purchase was 100 , 000 . 1 
Most schools or school systems would not even consider the outright 
purchase of data processing equipment because of cost . Since monthly 
rentals are generally only 2!% of the cost of purchase , most units are 
more apt to find this type of operation more closely fitting their budget . 
Since equipment rental itsel f commits the school to a monthly overhead, 
some schools have been aiming towards facilities which can be made availa -
ble on an hourly or daily basis . Although this survey suggests that only 
8 .9% of the schools use servi ce bureau facilit i es , there has been a defi -
nite trend toward this type of operation during the past year . Service 
bureau or hourly renting facilities have begun to make data processing 
available without the incurrence of a fixed overhead . Although hourly 
rates are higher than would be incurred with one ' s own equipment , larger 
processi ng units and experi enced assistance becomes readil y available . 
This is a great benefit to those school s which are large enough for the 
economies of processing but are not large enough to commit the costs of 
over -head or make ful l use of a permanent instal lation . However , schools 
generally will use bureau facilities for onl y the l arger problem areas 
and therefore do not reap the benefits from processing secondary functions 
which otherwise could be capably handled . One of the primary examples 
of rental agenc i es is CEIR Corporat i on, which rents equipment from IBM, 
1Ibid . 
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and then re - rents time on this e~uipment to desirous agencies or indi -
viduals ~ In addition to its ability to service those who could not in-
cur their own additional overhead, CEIR claims that its business comes 
from its use of human talent in exploiting its rented e~uipment .2 Through 
the use of a rental agency, it is usually possible for the school to 
register its students, undertake grade reporting, census, and attendance 
keeping . These functions are usuall y made available at a per student 
rate which will vary depending upon the functions included and the com-
plexity of the school unit . 
Costs 
The costs of any data processing installation divide themselves 
between the one - time costs of ac~uisition and installation and the more 
normal operating expenses . With the purchase of a computer installation, 
the one-time costs would include (a) computer cost (b) accessories (c) cost 
of converting systems (d) servicing, remodeling, and installation (e) per -
sonnel training and (f) supplies and parts? The operating or recurring 
costs would then include (a) cost of input (b) depreciation (c) personnel 
. 4 
and (d) taxes and lnsurance . While these cost might be incurred by the 
l 
"Information Control: How a New Industry Grows Up," Business Week, No. 
1628, November 12, 1960, p . 89 . 
2 
Ibid . 
3 Ned Chapin, An Introduction to Automatic Com~uters, 
Co ., Inc., 1957, Princeton, New Jersey, p . 144- . 
D. Van Nostrand 
4 
Ibid., p. 148- 51 
average business, they are not necessarily those which might be incurred 
by the average school or system . These school units would not normally 
incur the basic cost of the computer or the depreciation costs . Since 
the more common happening is e~uipment rental, most school s would replace 
purchase costs with those of rental charges, generally on a fixed monthly 
basis in accordance with the contract agreement . This total rental cost 
might not necessarily be too great since most installations could be run 
with accessory e~uipment (punch card system) rather than re~uiring the 
more common computer . While some one - time costs would exist in systems 
changeover and personnel training, the cost of installation would be 
nominal since little remodeling would be necessary for a punch card system . 
If the e~uipment is rented, service, supplies and parts, will become part 
of the service agreement and not necessarily a direct cost to the school 
unit. In addition, most schools, because of the educational status, need 
not worry about taxes and are the immediate benefactors of a 20% discount 
on their e~uipment charges . Some comprehensive schools now have a cur -
riculum for data processing understanding which can greatl y benefit from 
an operating system . Likewise, the school can benefit from reduced per-
sonnel training costs for both operating and programming e~uipment . 
The general rental rates for the e~uipment in a basic punch 
card installation are listed below: 1 
Keypunch $40 /Month 
Verifier $50 /Month 
l 
Reproducer 
Collator 
$70 /Month 
$70 /Month 
International Business Machines, Data Processing Division, White Plains, 
New York . 
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Sorter $55 /Month 
Interpreter $100 /Month 
Account ing Machine $255 /Month 
It should be noted that these rates are only approximate, do 
not include the 20% educational discount, and where appropriate, refer 
to IBM series 50 equipment . 
This is the equipment which i s most common in a basic punch card 
system . It is capable of handling most of the requirements of secondary 
school administration including a basic records keeping system, student 
registration, inventory controls , census , attendance, school accounting, 
and output for use as a school transcript . Since it is a fairly complete 
system, its total monthly rental is between $600 and $650 excluding the 
appropriate discount . For discussion purposes, the monthly equipment 
overhead for a secondary school using all of these units would be approxi -
mately $500 . It might be noted here , that many systems exi st with onl y a 
portion of this equipment . It is actually possible to do census, attend-
ance, and grade reporting with only the u se of a ICeypunch, Verifier, Sorter, 
Interpreter, and Reproducer . While the rental rate for such equipment 
would reduce the schools monthly overhead to approximately $250, the process -
ing would be comparatively slow and the final product would be a printed 
punch card . It is difficult to balance the economics and the final output 
of the equipment . The school must initially consider a basic machine rental 
cost of between $250 and $500 a month . In addition, the school must calcu-
late the cost of converting from its own system and training personnel . As 
an ongoing cost, it must consider personnel usages . It would appear that 
the fairly complete system previously described could be run fairly easily 
by three people . This group would be made up of one processing person 
to handle the machines, one keypunch operator , and one person who was 
capable of handling both functions depending upon peak loads . It would 
appear that two people might be necessary to run the partial system al -
though one of these people could be on a part - time basis, The personnel 
costs would appear to range somewhere between $8,000 and $12,000 per 
year, although some labor areas might significantly lower the range . A 
good number of schools are abl e to use student help and further reduce 
the costs involved . On the whole, these two major ongoing cost factors 
of equipment and personnel suggest a yearly school cost of between $11,000 
and $18,000 for a data processing installation capable of handling a com-
paratively variable number of functions . 
With this information as a base, the school or system must now 
determine its present costs of operation and the advantages and disadvan-
tages of a punch card system . In some cases, these costs of administration 
can be figured over the base of a number of schools in a system or district . 
In most cases, this has not even been limited to the secondary school . 
Grammar schools and schools of higher education can take advantage of 
similar equipment and it is to everybody ' s advantage to broaden the base 
of cost . It is difficult to estimate the ongoing costs of operation within 
any school . If the secondary school is large enough to have or be con-
sidering an assistant principal, usually an administrative function, they 
might find that a good portion of his functions or duties might be absorbed 
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by machine processing and a salary of approximately $9,88o1could be 
saved . The clerical or administrative costs that have been ongoing 
must be calculated and subtracted from the costs of the machine in-
stallation . However, it has been noted that there are many advantages 
to a machine operation that cannot be counted in dollars but will 
definitely improve the efficiency of the institution in both the short 
2 
and long run. More students can be scheduled in fewer classes and 
larger groups of students can be handled . The teacher has more time for 
private instruction and the guidance counselor has more time to l earn 
to know his students . The principal i s freed of many routine duties and 
can spend more time improving the educational processes and making those 
judgement decisions which are necessary . However, it is necessary for 
each school or system to figure its own break- even point , considering both 
the economic and educational aspects . Schools and operating systems are 
so diverse that each unit must be calculated and estimated as a separate 
entity . It is important for most schools to realize that the more units 
that participate in the activity, the l ess will be the cost . This i s 
why the majority of school data processing units have developed with the 
school system (grammar and secondary within an administrative unit) as 
the base . 
~ational Education Association - Research Division, "Salary Schedule 
Maximums for School Administrators, 1961- 62," Research Report 1962 - R6, 
April, 1962, p . 8 . 
2 . Greg Welton, "Data Process1ng and the School Schedule: A Burrough Ap-
proach," Journal of Secondar y Education, No . 36, October , 1961, p . 382 - 4 . 
Although the cost of an internal system can raise some fi -
nancial doubts in the mind of a secondary school administrator, he is not 
without a data processing alternative . As previously noted, service 
bureau facilities are geographically coming within the range of more and 
more secondary units . These bureaus make available data processing 
services to secondary schools which might otherwise be discouraged . Rates 
vary a good deal between the operating units and the system desired, but 
there are several cases which might serve as examples . Rev . W. J . Croghan 
notes that his school, with an enrollment of 700 students, was able to do 
grade reporting through a service bureau at the cost of a $125 set - up 
l 
charge and approximately $2 .00 per student . MacDonald Aircraft Corp . has 
a service available to St . Louis area schools in which some registering 
and grade reporting is carried on for between $2 .00 and $3 . 00 per student 
per year . Since these services generally include only one aspect of 
secondary school administration, it is impossible to directly compare 
these costs with those of direct equipment rental . Any additional services 
that the bureau performs, increase the costs to the user . One large data 
processing manufacturer uses the figure of a 1000 student population for 
general consideration of internal processing . It seems that a unit that 
size would find internal processing quite beneficial but might not find 
it economically advantageous . As the school or system gets beyond 1000 
students, it becomes economically as well as educationally beneficial. 
l 
Rev. w. J . Croghan, "Data Processing for a Booming Enrollment," Overview, 
Vol . 2, No . 10, October, 1961, p . 66 . 
Chapter VIII 
DATA PROCESSING MARKETING 
The over -all educational data processing picture tends to 
suggest a breakdown somewhere within the marketing processes. The 
product, available through purchase, outright rental, or time rental, 
is both functionally and economically suitable to most of the school's 
administrative functions. The schools themselves have been actively 
seeking products which will lessen their burden of administrative and 
non-educational functions. The product manufacturers have been at -
tempting to find additional outlets for the distribution of their 
products . Under these circumstances, it seems ~uite unreasonable that 
only ~ to 1% of the total number of administrative school systems, and 
an even more minute percentage of individual schools are involved with 
data processing systems. The primary ~uestions seem to be why data 
processing manufacturers have not been able to capture a larger per -
centage of the total school market and will this be adjusted in the 
future? 
There appear to be many reasons for the present relationship 
between data processing manufacturers and educational institutions. As 
noted in earlier chapters, most data processing companies are only be -
ginning to emphasize the marketing and distribution of their products . 
Most of these corporations have only recently entered the complicated 
field of data processing and their initial emphasis has been on the 
development of ade~uate and competitive products . Also noted earlier, 
there are only a few manufacturers who have been able to sell any large 
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volume of equipment. It appears that these firms were the first in the 
competitive market and have had a chance to develop somewhat adequate 
marketing policies . IBM is foremost in any consideration, being the 
largest and historically the first in product development. Since the 
largest number of equipment users rent their products, the manufacturer 
l foots the bill for research and development and for building the system . 
While the more recent entrants into the field have been busy attempting 
to produce a qu~lity product, the original manufacturers have been at-
tempting to realize a return on their large investments . With the rapid 
growth in the use of processing equipment, it was only natural that the 
first in the field would "skim the cream off the top . " Since popular-
ization produced a fairly large and ready market, the original producers) 
primarily IBM, were sitting and waiting to take over the large and most 
lucrative customers of competitive industry . Product engineering, service) 
and reliability placed IBM quickly in the forefront and it was able to 
capitalize on a large percentage of industrial and corporate businesses . 
It was only natural that these original manufacturers, attempting to be -
come established and as quickly as possible realize a return on their in-
vestment) should concentrate on the largest and most lucrative accounts. 
School systems were only a poor secondary market and they had to generate 
their own product interest . For that reason, school systems have been 
almost entirely neglected until the most recent years . With competition 
1
"Making up for a Late Start in Computers," Business Week) No . 1718, 
August 4, 1962, p . 103 . 
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increasing and the foremost markets satisfied to some degree, the data 
processing manufacturers have begun to turn their attention towards the 
secondary markets . This should not suggest any decline in the market 
for data processing equipment . Expansion is continuing at a fast pace 
and every indication suggests that it will continue to do so . However, 
sales districts have been reduced in order to increase over -all pene -
tration, and the individual sales engineer must look to additional markets 
for first or primary sales . Education, as a secondary market, has had 
little indoctrination and, only recently, have sales personnel come to 
realize its potential . It is only natural, however, that it was shunned 
and neglected in the first stages of broad market captivation . 
Even today there are many reasons why education continues to 
be neglected as a source of revenue. School administrators are educators 
and basic business systems are not their strong point . Because of this 
and a general aversion to change and automation, they have not generated 
the interest from within that is noticeable in competitive industry . 
There is little information published, in the layman's language, that 
will explain and make understandable data processing and its systems . 
While this is perhaps the fault of the large data processing corporations, 
it is difficult to produce literature and understanding without referring 
to specific circumstances . Since most schools are quite diverse and, in 
themselves, only a secondary market, it is natural that most corporations 
have shied away from the development of specific presentations. 
Since advertising is comparatively ineffective in the selling 
of an "engineered" product, most selling of data processing equipment is 
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done by personal sales contact. Not only have capable engineering 
personnel been in short supply) but the chances of finding any with a 
background in education is ~uite slim . Education has its own problems 
and engineering personnel that can help solve them are at a minimum . 
Needless to say) the 20% discount that is allowed educational institu-
tions does not help enthuse the sales engineer towards emphasizing the 
school market . 
While these reasons have tended to place the secondary school 
in a secondary position) one of the key problems is still the attitude 
of the educational executive . Many educational executives are worried 
about committing themselves until (l) the long- term effectiveness of 
the data processing system has been demonstrated and (2) they are sure 
that machines will be kept busy enough to justify their cost~ While 
the weight of evidence shows that) with careful planning) the new tech-
nology is invariably effective and economical) this must be effectively 
2 demonstrated to secondary school systems . Since little emphasis has 
been placed in the market) it is only natural that its attitude should 
be similar to that of industry when it was initially introduced to data 
processing e~uipment. There appears to be no sound reason why a planned 
program of education) for education) would not result in the same effects 
that were felt in competitive industry. 
1 George D. Miner) "Automation in the Central Office)" Overview) Vol . 3) 
No . l) January) 1962) p . 31 . 
2 Ibid . 
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The Future 
With this as a background, it is interesting to contemplate 
the future . Secondary schools and school systems are continuing to grow 
at a rapid rate . The increasing average enrollment per school has brought 
about additional problems for school management . As these problems con-
tinue to mount, schools cannot help but turn to data processing for at 
least a partial solution to the problems. Likewise, competition in the 
marketing of data processing equipment is growing with the establishment 
and know-how of those firms attempting to compete with IBM . As this 
competition becomes stronger and more sure of its ground, all of the 
manufacturers will have to give more emphasis to their secondary markets . 
It is at this point that many will begin to pay attention to this un-
tapped source . 
Even today, evidence of both manufacturer and educational a -
wareness is coming into focus . Data processing manufacturers, particu-
larly IBM, have begun to emphasize smaller and less expensive new equip -
ment for use in areas such as the secondary school . They have made an 
attempt to inform their sales engineers that a ready school market exists 
and have tried to specialize individuals in the field of education . Data 
processing executives, again specifically IBM, have been making presenta-
tions before large groups of educators in an attempt to arouse an interest 
towards the advantages of their products . It is only during this month 
of February, 1963, that IBM is conducting its first series of lectures, at 
Endicott, for the specific purpose of demonstrating machine capabilities 
to secondary school principals. On the other hand, a building interest 
within the school groups can be seen if one reviews the agenda of the 
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largest educational association meetings . In most cases, they have in-
vited guests to review, discuss , and present the case for data processing 
equipment . They appear interested in beginning the learning process . 
It appears that secondary education will, in time, become a 
good friend and customer for the data processing manufacturers . With 
service bureau facilities becoming readily available and presenting the 
equipment manufacturer with a real source of income , the excuse of over -
head cost will no longer exist in the schools . It seems apparent that 
once they have come in contact with the economics of processing, they 
will even further be likely to consider individual machine installations . 
The market is almost wide open . It suggests an opportunity 
for one of the smaller and newer data processing manufacturers to 
specialize and perhaps gain an advantage over its larger and more worldly 
competitors . Until that time, however, it would appear that IBM, despite 
catcalls of domination and monopoly, has the lead in interesting education 
in processing . The future for machine processing in secondary education 
seems to be bright . The market is there for the company that is willing 
to invest its time, money, product engineering, and service towards that 
end . 
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(Used for the introduction of biographical information and census data) 
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STUDENT SCHEDULE CARD 
JACKSON PUBLIC SCHOOLS JACKSON. MICHIGAN 
LAST NAME FlRST NAME GRADE OHR NHR 
ADDRESS CITY MICHIGAN 
STUDENT NO LOCKER NO BIRTH DATE CREDITS TO DATE CREDITS TO GR PHONE 
PER. SUBJECT SEC. ROOM INSTRUCTOR 
COPY 1 
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(The final scheduling product developed to inform students of their 
semester's program) 
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PENCIL. 
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GRADE POSTING 
(The teacher introduces the student 1 s academic achievement into a data 
processing format) 
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PALO VERDE FIGH ScHOOL t-:EPO~T CARD 
THOMAS C 656058-7-00 2-1963 
STUDENT'S NAME r-___ _:_:__c_::_:_:_:...::...~---------·-:cM:c.ATP.!C"N"o~i:QU~U~ R 5.._-; ---Yr~-KAHLEY 
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THE HIGH SCHOOL REPORT CARD 
(Reporting to parents the times absent and tardy as well as academic 
achievements) 
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ABSENCE AND TARDINESS REPORT 
(A complete record must be kept concerning each day that a student is 
absent or tardy) 
TUCSON PUBLIC SCHOOLS 
CUMJLAT IV E TEST 
RECORD 
GRADES 
7-12 
S C H 0 D L Y E A R 
1962-63 
CUMULATIVE TEST RECORD 
(The coordination and reporting of re~uired external testing programs) 
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NO. 1 4 SEM. YEAR 
SCHQOL GRAD£ 112 ASS. TARDY CPGA SGPA 
,-ORM 877:S 
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- ;:: z NINE! ' -' - - ~ 
CTMM.TOT, IOWA T ES TS OF ED UCATIONAL OEVELOPME('IT (00,,101, ' 
THE TRANSCRIPT 
(Gummed labels may be produced to display all of the information, 
concerning an individual student, which is in punch card form . 
Affixed to a permanent record card, they become the main body of 
the transcript which may be duplicated for the required number 
of copies) 
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